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INTRODUCTION
N India large plots of waste land have been selected for Jatropha cultivation for the productivity of biodiesel which will provide much needed employment to the rural poor of India. Businesses are also seeing the planting of Jatropha as a good business opportunity. The Government of India has identified 400,000 square kilometers (98 million acres) of land where Jatropha can be grown, hoping it will replace 20% of India's diesel consumption. Life-cycle analysis studies have shown favorable energy balance for the production of jatropha-based biodiesel in India and also a potential GHG emission saving of 33-42% compared to fossil-based diesel Petroleum products, the actual base of the world energy matrix, are causing serious problems to the environment. The alternative fuels can be used as a substitutes to conventional petroleum diesel fuels. The search for alternative fuels is in demand due to concerns about depletion of fossil fuel reserves and also growing worldwide stringent environmental pollution. The fuel derived from renewable biological resources for use in diesel engines is known as bio-diesel [1] . It is the mono alkyl esters of long chain fatty acids derived from renewable lipid sources [2] . Biodiesel is typically produced through the reaction of a vegetable oil or animal fat with methanol in the presence of a catalyst to yield glycerin and methyl esters [3, 4] . The process of production of biodiesels is called transesterification [5, 6, 7, 8] . There are several of species from which biodiesels can be made available. Biodiesel can be harvested and sourced from nonedible oils like Jatropha, Pongamia, Neem (Azadirachta indica), Mahua, castor, linseed, Kusum (Schlechera trijuga), etc and edible oils like Coconut, Palm, Sunflower ,Mustered, Soybean etc [9, 10] . Out of these plants, Soybean and Pongamia Pinnata, can be grown in arid and wastelands. Biodiesel has some important advantages when compared to diesel fuel. Biodiesel contains almost no sulphur; is biodegradable, nontoxic and a natural lubricant. Biodiesel has a high flashpoint, about 130ºC (266ºF), so it does not explode spontaneously or ignite under normal circumstance. This feature makes biodiesel much safer to transport and store. Although biodiesel contains 10% less energy per gallon than conventional diesel fuel, it exhibits almost the same performance compared to diesel fuel, because, beyond reduces engine friction between engine parts, biodiesel useable energy is partially offset by approximately 7% increase in the combustion efficiency. Biodiesel has others advantages, compared to conventional diesel fuel, such as: ready availability, renewability, biodegradability, higher centane number, flash point, cloud point and cold filter plugging point. Since biodiesel comes from a renewable energy source, its production and use as a replacement for fossil fuel provides three main benefits: reduces economic dependence on petroleum oil; decreases gas emissions that cause the greenhouse effect; and diminishes the proliferation of deceases caused by the pollution of the environment. diesel fuel. High viscosity of the vegetable oil leads to poor fuel atomization, which in turn may lead to poor combustion, ring sticking, injector cocking, injector deposits, injector pump failure and lubricating oil dilution by crank-case polymerization [11, 12] .
II. LITERATURE SURVEY
The oils that have been extensively studied in the past include Sunflower, Soya bean, Peanut, Rapeseed, Rice bran, Karanji etc., [13, 14] . One of the disadvantages of using these oils in diesel engines is nozzle deposits, which drastically affects the engine performance and emissions. The refining processes of vegetable oil gives better performance compared to crude vegetable oil [15, 16, 17, 18] . Goering et al [19] studied the characteristic properties of eleven vegetable oils to determine which oils would be best suited for use as an alternative fuel source. Of the eleven oils tested, corn, rapeseed, sesame, cottonseed, and soyabean oils had the most favorable fuel properties. There is an improvement in the engine performance when these modified vegetable oils are used instead of base vegetable oils [20, 21, 23, 24] . This improvement in performance is attributed to good atomization of these modified fuels in the injector nozzle and a significant reduction in the viscosity. The performance of the non-edible oils like Rice bran oil [27] and cotton seed oil [26] was found satisfactory. The idea of using vegetable oils as fuel for diesel engines is not a new one. Rudolf Diesel the inventor of the diesel engine reportedly used peanut(groundnut) oil in his engine for demonstration purpose in 1900 [28] .However, despite the technical feasibility, vegetable oil as fuel could not get acceptance, as it was more expensive compared to petroleum fuels. The vegetable oils are not proper to replacements frankly for Diesel fuel, due to their longer molecule chain, higher viscosity and higher flash point [29] .The comparison of various properties and combustion characteristics of available vegetable oils is given in the table1 [30] . Later the various factors as stated earlier, created renewed interest of researchers in vegetable oil as substitute fuel for diesel engines. The density and viscosities of the blends increased with the increase of biodiesel concentration in the fuel blend. It also reduces the filter clogging and ensures smooth flow of oil. Some of the researchers [22, 25] conducted the experiments on diesel engine using non-edible vegetable oils used as alternate fuels and found maximum Brake thermal efficiency, BSFC and emissions like CO, HC also increased without any engine modification. The 8 uses of biodiesel [31] in conventional diesel engines result in substantial reduction in the emission of unburned hydrocarbons, carbon monoxide and particulate. Neat oil is converted into Methyl ester of oil (biodiesel) using trans-esterification process. Methyl and ethyl ester of Karanja oil [32] can also be used as fuel in compression ignition engine without any engine modification. Higher viscosity is responsible for various undesirable combustion properties of Neat vegetable oils. Four well known techniques are proposed to reduce the viscosity levels of vegetable oil namely dilution, Pyrolysis, Micro emulsion and Trans esterification [33] .
Agarwal [34] conducted an experiment on a diesel engine and observed significant improvement in engine performance and emission characteristics of the biodiesel fuelled engine compared to diesel fuelled engine. Thermal efficiency of the engine improved, brake specific fuel consumption reduced and a considerable reduction in the exhaust smoke opacity was observed. Goering et al [35] studied the characteristic properties of eleven vegetable oils to determine which oils would be best suited for use as an alternative fuel source. Of the eleven oils tested, corn, rapeseed, sesame, cottonseed, and soyabean oils had the most favorable fuel properties. Altin et al. [36] evaluated the performance and exhaust emissions of a diesel engine using100% refined vegetable oil and their biodiesel. The authors concluded that biodiesel have better performance. Pramanik et al. [37] evaluated the engine performance using the prepared Jatropha blends as fuel. Author reported that significant improvement in engine performance was observed compared to vegetable oil alone. The specific fuel consumption and the exhaust gas temperature were reduced due to decrease in viscosity of the vegetable oil and emission characteristics closer to the diesel fuel. Barabas et al. [38] studied the properties, performance and emissions of the diesel-biodiesel-ethanol blends and comparing them with those of diesel fuel. They reported that, performances decrease, especially at low engine loads. CO emissions decrease significantly due to an increase of CO2 emissions, as a result of a prolonged oxidation process. From the Table 1 : it could be seen that Vegetable oil has slightly lower calorific value than diesel oil. This can be attributed to presence of oxygen in the molecule of vegetable oils. Vegetable oil has cetane number about 35 to 40 depending on composition whereas diesel fuels have a cetane number around 45 to 50. Certain functional groups and the poor volatility is responsible for their comparatively low cetane number. Vegetable oil and diesel differs greatly in other properties. Their kinematic viscosity is several times greater than for diesel oil. The kinematic viscosity of vegetable oil at 40 C is in the range of 35 to 45 cSt whereas for diesel oil is 5 cSt. Other disadvantages of vegetable oil are large carbon residue, the high viscosity of vegetable oils lead to pumping and atomization problems in the normal diesel fuel injection system, which creates filter plugging and cold starting. High carbon residue causes heavy smoke emission and carbon deposition on the injection nozzle tips and in the combustion chamber. There are also problems of incompatibility with engine lubricants. The poor volatility makes vegetable oil difficult to vaporize and ignite. This leads to thermal cracking resulting in the heavy smoke emission and carbon deposits in the combustion chamber. This tendency is partly due to higher fuel viscosity. Vegetable oil dilutes the lubricant oil and forms sludges on all parts of engine, which come in Contact with lubricating oil.
The Remedial methods are Fuel modification through pyrolysis, micro-emulsification, dilution and transesterification. The starting problems can be overcome by using glow plugs and fuel heaters. Filter plugging can be minimized if crude degummed oils have been passed through a four micrometer filter.
The Procedure in the Manufacturing of Biodiesel is as follows
Take 80% Diesel and 20% oil. The oil can be sunflower, mustard, Jatropha, cottonseed pongamia and soyabeen. Mix thoroughly both of them in a standard beaker which is a funnel shaped vessel having a flow control valve at the bottom. Allow the mixture in the vessel for 2 to 3 hours. At the end of the time period open the controlling valve provided in the bottom end of the vessel. Collect the bio diesel in the container. This method of preparing the bio diesel is valid only for 80-20 mixture.
The Second Method of Preparing the Bio Diesel is known as Trans-Esterification Process
For one litter of any oil such as sun flower, cotton seed oil, pongamia, and jatropha etc add 100 ml of methanol or ethanol. To this mixture add 6 to 7 grams of NaoH. Heat the entire volume to 60 0 c. At the end of heating, pour the heated contents in a funnel shaped vessel having a controlling valve at the bottom. Allow 2 hours time for the contents to settle down. At the end of 2 hours time glycol layer forms bellow the oil layer in the funnel shaped beaker. Empty the glycol layer at the end of two hours and through it out or use it for some other purposes. Collect the oil from funnel shaped vessel in a beaker. Measure the oil that has been collected. Add 3 times of water to the collected oil. Allow the whole suspension for 2 hours. Transfer the suspension in funnel shaped vessel and allow it to settle down for 2 hours. At the end of 2 hours we observe three layers. The first layer is known as the fat layer which forms at the top of the oil layer. The oil layer forms in the middle of the two layers. The third layer which forms at the bottom of the two layers is known as water layer. Take three beakers and empty the contents in the beakers such that the fat layer will be in beaker one, oil will be in beaker two and water will be in beaker three. Take oil beaker and heat up to 60 0 C by allowing dissolved water to evaporate from the oil. The oil so obtain is bio diesel that can be directly used as a fuel in Internal Combustion Engines. The fuel modification methods such as pyrolysis, micro-emulsification, dilution and trans-esterification have been detailed by balakrishna et,al; [39] .In Table 2 the physical and combustion properties of few vegetable oils are detailed [40] . Diesel engine without any Engine modifications. 3. Fuel modification through pyrolysis, microemulsification, dilution and trans-esterification has been sited to overcome the deficiency of the vegetable oil as substitute to diesel engine oil. 4. Setting up a plant on bio-diesel production May leads to substantial savings on Indian Currency by minimizing Imports on Petroleum based diesel crude from abroad. 5. Many countries around the world are involved in the growing use and production of biofuels, such as biodiesel, as an alternative energy source to fossil fuels and oil. To foster the biofuel industry, governments have implemented legislations and laws as incentives to reduce oil dependency and to increase the use of renewable energies. Many countries have their own independent policies regarding the taxation and rebate of biodiesel use, import, and production.
